Editors 

Karl  W.  Butzer 
John  P.  Grattan 


Julian  Henderson 


Richard  G.  Klein 


Book  Reviews  Editor 

Martin  Bell 

Editorial  Board 

W.  R.  Ambrose 

Keri  Brown 
Matthew  Canti 
Andrew  T.  Chamberlain 
Juliet  Clutton-Brock 
Ros  Coard 
Harold  Dibble 

Kevin  J.  Edwards 
Richard  P.  Evershed 
W.  R.  Farrand 
I.  C.  Freestone 

David  Gilbertson 
D.  K.  Grayson 
R.  E.  M.  Hedges 

C.  F.  W.  Higham 
Glynis  Jones 

Hanns-Hermann  Muller 
James  O'Connell 

D.  A.  Pearsall 
Mark  Pollard 

T.  Douglas  Price 

F.  Brian  Pyatt 
Th.  Rehren 

Charlotte  Roberts 
H.  P.  Schwarcz 
Ian  Simpson 
Elizabeth  Slater 

Michael  S.  Tite 

Robin  Torrence 
Ian  K.  Whitbread 


Department  of  Geography ;  University  of  Texas ,  Austin ,  TX  78712,  U.S. A. 

Institute  of  Earth  Studies,  Llandinam  Building,  University  of  Wales — Aberystwyth, 

Penglais ,  Aberystwyth ,  Dyfed  SY23  3DB,  Wales,  email:  jpg@aber.ac.uk 

The  Department  of  Archaeology,  University  of  Nottingham,  University  Park, 

Nottingham  NG7  2RD ,  U.K.  email:  julian.henderson@nottingham.ac.uk 

Program  in  Human  Biology,  Stanford  University,  Stanford,  CA  94305-2160,  U.S.A. 
email:  rklein@leland.stanford.edu 

Department  of  Archaeology,  Faculty  of  Letters  and  Social  Sciences,  University  of  Reading, 
Whiteknights,  P.O.  Box  218,  Reading  RG 6  6AA,  U.K. 

Department  of  Prehistory,  The  Australian  National  University,  G.P.O.  Box  4,  Canberra,  ACT  2601, 
Australia 

Department  of  Biomolecular  Sciences,  UMIST,  P.O.  Box  88,  Manchester  M60  1QD,  U.K. 

English  Heritage,  Fort  Cumberland,  Portsmouth  P04  9LD,  U.K. 

Department  of  Archaeology  and  Prehistory,  University  of  Sheffield,  Sheffield  SI  4ET,  England 
Department  of  Zoology,  British  Museum  ( Natural  History),  London,  England 
Department  of  Archaeology,  University  of  Wales,  Lampeter,  Lampeter  Ceredigion  SA48  7ED,  U.K. 
Department  of  Anthropology,  University  of  Pennsylvania,  428  University  Museum,  Philadelphia, 
PA  19104-6398,  U.S.A. 

Department  of  Geography  and  Environment,  University  of  Aberdeen,  Aberdeen  AB24  3UF,  Scotland 
School  of  Chemistry,  University  of  Bristol,  Cantock's  Close,  Bristol  BS8  ITS,  England 
Exhibit  Museum  of  Natural  History,  University  of  Michigan,  Ann  Arbor,  Ml  48109-1079,  U.S.A. 
Department  of  Scientific  Research,  The  British  Museum,  Great  Russell  Street, 

London  WC1B  3DG,  England 

The  School  of  Conservation  Sciences,  Bournemouth  University,  Poole,  Dorset  BH12  5BB,  U.K. 

Department  of  Anthropology,  University  of  Washington,  Seattle,  WA  98195,  U.S.A. 

Radiocarbon  Accelerator  Unit,  Research  Laboratory  for  Archaeology  and  the  History  of  Art, 

Oxford  University,  6  Keble  Road,  Oxford  0X1  3QJ,  England 

Department  of  Anthropology,  University  of  Otago,  New  Zealand 

Department  of  Archaeology  and  Prehistory,  University  of  Sheffield,  Northgate  House, 

West  Street,  Sheffield  SI  4ET,  U.K. 

Sensburger  Ring  11  A,  D-3 1141  Hildesheim,  Germany 

Archaeological  Center,  270  S.  1400  East  Rm.  102,  University  of  Utah,  Salt  Lake  Sity, 

UT  84112-0060,  U.S.A. 

Department  of  Anthropology,  University  of  Missouri,  Columbia,  MO  652 1 1,  U.S.A. 

Department  of  Archaeological  Science,  University  of  Bradford,  Richmond  Road, 

Bradford  BD7  1  DP,  U.K. 

Department  of  Anthropology,  University  of  Wisconsin,  1 180  Observatory  Drive,  Madison, 

Wl  53706,  U.S.A. 

Department  of  Life  Sciences,  Nottingham  Trent  University,  Nottingham  NG1 1  8NS,  U.K. 
Institute  of  Archaeology,  University  College  London,  31-34  Gordon  Square, 

London  WC1H  OPY,  U.K. 

Department  of  Archaeology,  University  of  Durham,  South  Road,  Durham  DH1  3LE,  U.K. 
Geology  Department,  McMaster  University,  Hamilton,  Ontario,  Canada  18S  4M1 
Department  of  Environmental  Science,  University  of  Sterling,  Sterling  FK9  4LA,  U.K. 

School  of  Archaeology,  Classics  and  Oriental  Studies,  University  of  Liverpool, 

14  Abercomby  Square,  P.O.  Box  147,  Liverpool  L69  3BX,  England 

Research  Laboratory  for  Archaeology  and  the  History  of  Art,  Oxford  University,  6  Keble  Road, 
Oxford  0X1  3QJ,  England 

Division  of  Anthropology,  Australian  Museum,  Sydney  South  N.S.W.  2000,  Australia 
Fitch  Laboratory,  British  School  at  Athens,  Odos  Souedias  52,  GR-106  76  Athens,  Greece 


Publication  information:  lournal  of  Archaeological  Science  (ISSN  0305-4403).  For  2003,  volume  30  is  scheduled  for  publication.  Subscription  prices  are 
available  upon  request  from  the  Publisher  or  from  the  Regional  Sales  Office  nearest  you  or  from  this  journal's  website  (http://www.elsevier.com/locate/jas). 
Further  information  is  available  on  this  journal  and  other  Elsevier  products  through  Elsevier's  website:  (http://www.elsevier.com).  Concessionary  rates  are 
available  to  members  of  the  following  societies,  on  production  of  proof  of  current  membership:  American  Association  of  Physical  Anthropology,  The  Society  for 
American  Archaeology  and  the  Association  of  Environmental  Archaeologists.  Subscriptions  are  accepted  on  a  prepaid  basis  only  and  are  entered  on  a  calendar 
year  basis.  Issues  are  sent  by  standard  mail  (surface  within  Europe,  air  delivery  outside  Europe).  Priority  rates  are  available  upon  request.  Claims  for  missing  issues 
should  be  made  within  six  months  of  the  date  of  dispatch. 

USA  mailing  notice:  Journal  of  Archaeological  Science  (ISSN  0305-4403)  is  published  monthly  by  Elsevier  Ltd.  (P.O.  Box  211,  1000  AE  Amsterdam,  The 
Netherlands).  Annual  subscription  price  in  the  USA  US$  883  (valid  in  North,  Central  and  South  America),  including  air  speed  delivery.  Periodical  postage  rate 
paid  at  Jamaica,  NY  11431. 

USA  POSTMASTER:  Send  address  changes  to  Journal  of  Archaeological  Science,  Publications  Expediting  Inc.,  200  Meacham  Avenue,  Elmont,  NY  1 1003. 
AIRFREIGHT  AND  MAILING  in  the  USA  by  Publications  Expediting  Inc.,  200  Meacham  Avenue,  Elmont,  NY  1 1003. 

Printed  in  the  United  Kingdom  by  Henry  Ling  Limited,  at  the  Dorset  Press,  Dorchester,  DTI  1  HD. 

©  2003  Elsevier  Ltd.  All  rights  reserved.  This  journal  and  the  individual  contributions  contained  in  it  are  protected  under  copyright  by  Elsevier  Ltd,  and  the 
following  terms  and  conditions  apply  to  their  use.  Photocopying:  Single  photocopies  of  single  articles  may  be  made  for  personal  use  as  allowed  by  national 
copyright  laws.  Permission  of  the  Publisher  and  payment  of  a  fee  is  required  for  all  other  photocopying,  including  multiple  or  systematic  copying,  copying  for 
advertising  or  promotional  purposes,  resale,  and  all  forms  of  document  delivery.  Special  rates  are  available  for  educational  institutions  that  wish 
to  make  photocopies  for  non-profit  educational  classroom  use.  Permissions  may  be  sought  directly  from  Elsevier's  Rights  Department  in  Oxford,  UK:  phone 
(+44)  1865  843830,  fax  (+44)  1865  853333,  e-mail  permissions@elsevier.com.  Requests  may  also  be  completed  on-line  via  the  Elsevier  homepage 
(http://www.elsevier.com/locate/permissions).  In  the  U.S.A.,  users  may  clear  permissions  and  make  payments  through  the  Copyright  Clearance  Center,  Inc., 
222  Rosewood  Drive,  Danvers,  MA  01923,  U.S.A.;  phone:  (+1)  (978)  7508400,  fax:  (+1)  (978)  7504744,  and  in  the  U.K.  through  the  Copyright  Licensing 
Agency  Rapid  Clearance  Service  (CLARCS),  90  Tottenham  Court  Road,  London  W1P  0LP,  U.K.;  phone:  (+44)  20  7631  5555;  fax:  (+44)  20  7631  5500.  Other 
countries  may  have  a  local  reprographic  rights  agency  for  payments.  Derivative  Works:  Subscribers  may  reproduce  tables  of  contents  or  prepare  lists  of  articles 
including  abstracts  for  internal  circulation  within  their  institutions.  Permission  of  the  Publisher  is  required  for  resale  or  distribution  outside  the  institution. 
Permission  of  the  Publisher  is  required  for  all  other  derivative  works,  including  compilations  and  translations.  Electronic  Storage  or  Usage:  Permission  of  the 
Publisher  is  required  to  store  or  use  electronically  any  material  contained  in  this  journal,  including  any  article  or  part  of  an  article.  Except  as  outlined  above,  no 
part  of  this  publication  may  be  reproduced,  stored  in  a  retrieval  system  or  transmitted  in  any  form  or  by  any  means,  electronic,  mechanical,  photocopying, 
recording  or  otherwise,  without  prior  written  permission  of  the  Publisher.  Address  permissions  requests  to:  Elsevier  Rights  Department,  at  the  fax  and  e-mail 
addresses  noted  above.  Notice:  No  responsibility  is  assumed  by  the  Publisher  for  any  injury  and/or  damage  to  persons  or  property  as  a  matter  of  products 
liability,  negligence  or  otherwise,  or  from  any  use  or  operation  of  any  methods,  products,  instructions  or  ideas  contained  in  the  material  herein.  Because  of  rapid 
advances  in  the  medical  sciences,  in  particular,  independent  verification  of  diagnoses  and  drug  dosages  should  be  made.  Although  all  advertising  material  is 
expected  to  conform  to  ethical  (medical)  standards,  inclusion  in  this  publication  does  not  constitute  a  guarantee  or  endorsement  of  the  quality  or  value  of  such 
product  or  of  the  claims  made  of  it  by  its  manufacturer. 

A  special  Journal  of  Archaeological  Science  subscription  rate  is  available  for  members  of  the  Society  for  Archaeological  Sciences  (SAS).  For  further  information, 
please  contact  the  Office  of  the  General  Secretary,  SAS,  Radiocarbon  Laboratory,  University  of  California  at  Riverside,  Riverside,  CA  92521,  U.S.A. 


